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ABSTRACT
Forty-five fish species representing eleven familles were
collected from the Kankakee River andoHorse Creek within the
Braidwood Station Aquatic Monitoring Area In July/August 1984. An
average of 48.3 (45-53) species was found in previous August
samples. The collection of the freshwater drum (Aplodlnotus
grunnlens) represents a new species and family within the monitoring
area. None of the fishes collected is on the Illinois list of
threatened or endangered species. The pal lid shiner (Notropls
amnis) has been present In six consecutive collections; 49
Inidividuals were collected from Station 5 on 30 July 1984, marking
the largest single Illinois collection of this rare minnow. Total
blomass of fishes was 215 kg, compared to an average of 250 kg
(131-414 kg) from previous years. Total abundance (2,926 fish) was
below the average abundance from previous years of 4,602 fish
(1,072-12,933 fish). Quillback, golden redhorse, silver redhorse,
smallmouth bass, northern hog sucker, and carp accounted for 80.6%
of the total blomass. Fewer carp were collected In 1984 than in any
previous August collection. A 3-year decline of adult shorthead
redhorse at sampling stations was attributed to the loss of a
dominant year class, low water levels, and habitat selection;
however, 15 juveniles were collected this year. Spotfin shiner,
striped shiner, bul Ihead minnow, green sunfish, smallmouth bass,
bluntnose minnow, golden redhorse, and Iongear sunflsh numerically
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made up 69% of all fish caught. Significant differences were found
between stations for blcomass, but not abundance, of fishes coll ected
by el ectrof Ish ing. No significantly different station means were
noted for seine collections. Three-way analysis of variance
revealed highly significant differences between years and stations
for both blomass and abundance of seine and electrofishing
collections for 1977-1984. For seine and electrofishing, 1984
collections were Intermediate to other years In both biomass and
abundance. The average proportion of fish recaptured within the
1984 sampling period was low (3.4%) In the Kankakee River with a
higher recapture rate (15%) noted for Horse Creek. Tagging studies
at the monitoring area In previous years also Indicated the
transiency of fishes In the Kankakee River.
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INTRODUCT ION
The Kankakee River Is one of Illinois' finest rivers when one
considers water quality, diversity of aquatic organisms Including
fishes, mussels, and other benthic macroinvertebrates, and scenic
beauty (Smith 1971, Brigham et al. 1981, Ivens et al. 1981, Suloway,
1981, Skelly and Sule 1983, Brigham et al. 1984, Graham et al. 1984,
and others). The river owes these qualities In part to diverse
habitats and few impacts from Industrial and municipal wastes.
With the construction of the Braidwood Nuclear Generating
Station and its associated Kankakee River intake and discharge
structures near Custer Park in Will County, a study was initiated to
determine the effects of construction and plant operation on the
river. The Braidwood Station Aquatic Monitoring Area consists of a
2.5-km reach on the Kankakee River and Its tributary, Horse Creek.
The 1984 fishery survey marked the seventh year that such studies
were conducted by the Ill inois Natural History Survey. This
additional yearly data set allows us to further assess the natural
fluctuations of fish populations In lotic systems. The components
of habitats and habitat changes due to water level fluctuations and
year class strength of fish populations were examined to compare
different locations within the monitoring area with catches over
time.
MATERIALS AND METHODS
Two sampling methods, electroflshing and seining, were used to
collect Kankakee River fishes from 30 July to 9 August 1984. These
same methods were used in previous fisheries investigations In this
series (Sule et al. 1978, 1979, 1980, Skelly and Pescitell i 1981,
Skelly and Epifanio 1982, Skelly and Kwak 1983).
A boat-mounted, boom-type el ectrof isher, which employed a
230-volt, 3000-watt, 3-phase A.C. generator as a power source was
used to sample adult and juvenile fishes. At locations 1, 5, and 6
(Figure 1) each station (L and R, left or right bank as one looks
upstream) was electrofished for 0.5 hour covering a distance of
152.4 meters (500 ft), representing one unit of effort. Because of
the proximity of locations 3 and 4, these areas were sampled for
only 15 minutes, each covering one-half of the unit distance. The
entire width of Horse Creek (Location 2) was electrofished from its
mouth to a point 304.8 meters (1,000 ft) upstream for a period of 1
hour, representing two units of effort. The boat driver and two
other persons captured stunned fish with 12.7-mm (0.5-in.) mesh dip
nets. Each electrofishing station was shocked four times, with a
2-day repopulation period between each replicate. Electrofishing
was conducted such that the first "run" of each repl cate was made
in a downstream direction through the middle of the shocking zone.
The second "run" at the station was taken proceeding upstream,
adjacent to the first run and as close to the bank as water depth
would allow. The third "run" was made in a downstream direction
outside of, but adjacent to, the two previous runs. This sequence
of runs was repeated until the desired length of time had elapsed.
The unit area shocked was equivalent to 0.4 hectare (1 acre).
Seine samples were taken at two sites within each sampling
station twice within the 2-week sampling period, representing four
replicates per station. A 7.65 x 1.22-m (25 x 4 ft) nylon seine was
used with a 1.22 x 1.22 x 1.22-m (4 x 4 x 4-ft) bag. The seine was
constructed from King 4.76-mm (3/16-in.) square mesh. A shoreline
distance of 15 meters (49 ft) was seined in a downstream direction;
the first haul was taken downstream of the second. All small fish
collected by seine were preserved In formal in and returned to the
laboratory for analysis. Large fish were processed In the field and
rel eased.
All fish were Identified, measured for length and weight, and
examined for parasites. Prior to release, fish were marked with a
partial fin clip unique to fish captured on that date. In following
collections, fish previously marked were noted and marked again with
the appropriate cl ip for that day. Fish were released at the
station where they were collected. Dissolved oxygen, water
temperature, water velocity, pH, turbidity, and conductivity were
measured at each collection. These values are tabulated in
Appendices A and B.
A condition factor was calculated for each fish by the
following equation:
K (TL) = weight (g) X 100,000
total length (mm) 3
3
Each fish collected and Its K factor are I Isted In Appendix C.
Diversity indices (Shannon 1948) were computed for collections taken
at each station for electrofishing and seine catches and were
compared with those calculated In previous years.
Biomass and abundance of fishes collected at different
locations were analyzed statistically by analysis of variance.
Comparisons were made on a catch-per-un It-effort basis using In(X+1)
transformations of weight and numbers. - July/August 1984 results
were subjected to a one-way analysis of variance with station as the
main effect. Three-way analysis of variance models were used with
year, station, and repl icate as independent class variables for
1977-1984 data. Various environmental parameters were Included as
covarlables in all models. Comparisons of means were made with
Duncan's Multiple Range Test. Results were considered significant
at the P < 0.05 level. It should be noted that the four samples
collected by electrof shing and seine are not true replicates,
statistical ly, but are what may be referred to as temporal
pseudoreplicates (Hurlbert 1984) because of the lack of true
independence of these successive samples. Given the Impossibility
of obtaining true replicate samples of transient fishes In this
complex river situation, the difficulty in applying Inferential
statistics to these situations is acknowledged and the limitations
recognized.
RESULTS AND DISCUSSION
Forty-five species of fishes representing eleven families were
collected from the Braidwood Station Aquatic Monitoring area In
July/August 1984 (Table 1). An average of 48.3 (45-53) species was
found in six previous August samples. Forty-five species is the
same number collected In the 1983 survey. A new family was added
to the list of fishes found within the monitoring area with the
collection of a single specimen of freshwater drum (Aplodlnotus
grunniens). Freshwater drum was often taken from the Kankakee River
but only below the Wilmington dam (Graham et al. 1984). No species
col lected in 1984 is on the lllinois list of threatened or
endangered species; however, the pallid shiner (Notropis as) has
been proposed for consideration as a threatened species. An
additional 49 specimens of the pallid shiner were collected from
Station 5 (48 from 5L and 1 from 5R) on 30 July 1984, marking the
largest single collection of ±L mamni taken In Illinois to date
(Skelly and Sule 1983, Skelly and Kwak 1984). The 1984 specimens
averaged only 29.5 mm In total length, Indicating that they were
young individuals and the result of a local ized breeding population
at Station 5R and 5L of the monitoring area. Ninety-one specimens
of 1N. a have been recorded in Illinois; 76 of these were from
the Kankakee River, with 68 from the Braidwood Station Aquatic
Monitoring Area. All 68 specimens from the monitoring area were
collected by seining. Of these fish, 67 were collected at Station
5, a wide, slack-water, depositional area of the river that Is
lentic In nature. One specimen was collected at Station 3 on a
narrow river reach during a period of low flow. A detailed
description of the seining areas, Including water quality
parameters, is found in Skelly and Sule (1983).
Total biclmass of fishes collected by both methods ccmbined
totaled 215 kg (Table 1), composed primarily of quillback (Carpoldes
cyprinus), 28.2%; golden redhorse (Moxostoma erythrurum), 18.9%;
silver redhorse (M. anisurum), 13.4%; smallmouth bass (Micropterus
dolomieul), 9.6%; northern hog sucker (Hypentellum nigricans), 7.6%;
and carp (Cyprinus cr ), 2.9%. The average total biomass of
previous years was 249.6 kg (131-414 kg). The total number of fish
(2,926) was represented primarily by spotfin shiner (Notropis
spllopter.us)., 14.3%; striped shiner (NL chrysocephalus), 9.5%;
bullhead minnow (Plmephales vigilax), 8.2%; green sunfish (LepomLs
cyanellus), 7.9%; smallmouth bass, 7.7%; bluntnose minnow (P.
notatus), 7.4%; golden redhorse, 7.0%; and longear sunfish (L,
megalot Is), 7.0%. Total abundance from the 6 previous years
averaged 4,602 fish (1,072-12,933). Excluding the large 1977
sample, mean abundance was 2,936 (1,072-4,430), nearly identical to
that collected In 1984.
The predominant fishes by bicmass in the electrofishing catch
at each station (Table 2) were catostcmids. Quill back (a dominant
fish in our collections for the first time In 1983) ranked first In
1984 by biomass at six stations; golden redhorse was highest at
three stations, and silver redhorse and northern hog sucker were
each first at one station. Quill back ranked in the top five species
by biomass at 10 of 11 stations, and it ranked sixth at the other
station. Smal Ilmouth bass, although it was never ranked first by
blomass at any station, was In the top five at 9 of 11 stations and
no I ower than 7th at the other two stations. Golden redhorse and
silver redhorse were each ranked among the top five fish by total
blomass at 8 of 11 stations. Fewer carp were'collected in 1984 than
in any previous August collection, and hence, was not nearly as
dominant by bicmass as In all previous years. It ranked In the top
five at only four stations and was not collected at four other
stations.
Shorthead redhorse has been nearly absent from collections In
the monitoring area now for the last 3 years (Skelly and Epifanio
1982, Skel ly and Kwak 1983). In 1984, only one adult was
collected from established sampling locations. These declines were
explained previously because of the loss of a large year class of
fish and low water levels. Several adult shortheads were found this
year In areas of swift water near temporarily exposed shoals, again
showing the existence of preferred habitat away from the monitoring
stations which were sampled once more during low water levels
(Figure 3). The presence of many smaller (Age 1+) individuals
indicates that a strong 1983 year class was established and that
these juveniles will contribute to the fishery In the future. An
even greater number of small golden redhorse of the same year class
were also present, which might have been expected since there was no
dramatic decline in the adult golden redhorse population.
Smallmouth bass was one of the most abundant fishes In
electrofIshing collections (Table 3). It ranked among the top three
species by abundance at 10 of 11 stations and was fourth at the
remaining site. Golden redhorse was ranked highly by abundance at 8
of 11 stations and was either 6th or 7th ranked at each of the 3
remaining stations. Quillback ranked in the top five at six
stations and was the only other species to be collected by
electrofishing at all 11 stations. Green sunfish and longear sunfish
were locally abundant and had eight and six top five rankings,
respectively.
One-way analysis of variance of electrofishing results from
1984 (Table 4) revealed no significant difference between stations
for abundance values; however, bicmass differences were significant.
Results of Duncan's multiple range test (Table 5) showed broad
overlap in station biomass means with significantly lower biomass
Indicated only for station 2 versus station 1L, 6L, 3L, and 5R. No
statistically different station means were noted for seine biomass
or abundance.
Three-way analysis of variance with year, station, and
repl icate as main effects and water velocity, depth, water
temperature, and dissolved oxygen as covariables were significant
for both electroffshing and seine biomass and abundance data (Table
6). Electrofishing bicmass values were significant only for year
and station effects while electrofishing abundance and both seine
tests were significant for year, station, and the year-station
Interact ion.
The electrofishing total biomass collected in 1984 was shown
to be similar to that of 1983, 1982,. and 1979, lower than that of
1981 and 1977, and greater than that of 1978 (Table 7). Stations 1L
and 6L remained the dcminant stations by bimanass as in previous
multi-year analyses, with signlficantly more biomass than all other
stations. By abundance, the 1984 electrofishing total was similar
to that of 1979, lower than the similar years of 1978, 1981, and
1977, and greater than either 1983 or 1982. All left-slde-of-
the-river stations were similar by electroffIshing abundance In the
three-way analysis and the opposite side of the river station (1L
vs. 1R, 6L vs. 6R, 5L vs. 5R, and 3L vs. 3R) differences persisted.
Station 6R is also noted as yielding significantly fewer fish than
all other stations.
Duncan tests for seine results (Table 8) Indicated that the
1984 biemass was similar to lower end values of 1978 and 1983,
though greater than the 1982 seine total biomass. At stations 5R
and 5L the greatest biomass of seined fishes was collected. By
abundance, 1984 values were similar to those of 1978 and 1981,
significantly smaller than the values for 1977 or 1979, and greater
than those for 1983 or 1982. In this analysis, Station 2 (Horse
Creek) segregated as one of the sites where significantly greater
abundances of minnows were collected along with stations 5R and 5L
versus all other stations which grouped as being similar. A second
model (excluding Horse Creek for lack of discharge data) was run
that included discharge parameters as covariables (Table 9).
Significant contributions were made by these parameters In the
electroffshing abundance analysis; however, the overall model was
significant for both biomanass and abundance. Duncan's test on these
results (Table 10) was similar to that of the previous model, the
greatest difference was for biomass which grouped 1977 values as
similar to 1984 and 1983, leaving 1981 by itself significantly
greater than al I other years.
Discharge values did not contribute signif Icantly to mean
square values for seine results (Table 11), although the models were
significant. Therefore, the Duncan's test for these seine results
(Table 12) was nearly Identical to that of the previous model.
Species composition and abundance of the seine catch appear to
continue a recovery from low values seen the previous 2 years.
During each of these previous years, at least one of the dominant
species (spotfin shiner, striped shiner, rosyface shiner (&.
rubellus), bullhead minnow and bluntnose minnow) was notably less
abundant; however, all these species were well represented In the
1984 catch. Condition factors (Table 13) for Pimephales sp. were
somewhat lower than 1983 values. Numerous small Individuals
Indicate successful, possibly multiple spawnings for some species
(perhaps one reason for differences in condition) and reflects the
stable summer water levels of the past 2 years (Figures 3 and 5).
Fluctuations in diversity Indices (Table 14) were again
evident in 1984. Several values were the lowest recorded in 7 years
while other values were the highest In 3 years. A combined
electrofishing and seine diversity value was similar to that of the
last 2 years.
Few fish from Kankakee River stations were recaptured during
each daily collection (Table 15). Recaptures were highest in Horse
Creek, which was not surprising due to the confined area sampled and
Intensity of collection effort in the Creek, magnified by the low
water levels present (Figure 3). Excluding Horse Creek where a 15%
recapture rate was noted, an average of only 3.4% of the fish were
resampled during the study, verifying results frman tagging studies
10
in the early years of this project (Sule et al. 1978, 1979, 1980)
that indicated the transiency of fishes In this large river system.
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SUMMARY
1. Forty-five fish species representing eleven families
were collected from the Kankakee River and Horse Creek within
the Braldwood Station Aquatic Monitoring Area in July/August
1984. An average of 48.3 (45-53) species were found in
previous August samples.
2. The collection of the freshwater drum (Aplodinotus grunnlens)
represents a new species and family within the monitoring
area.
3. None of the fishes collected in the monitoring area Is on the
Illinois list of threatened or endangered species. The
paIl id shiner (Notrops mn) has been present In six
consecutive collections; 49 Individuals were collected from
Station 5 on 30 July 1984, marking the largest single Illlnois
collection of this rare minnow.
4. Total biomass of fishes was 215 kg compared to an average of
250 kg (131-414 kg) from previous years.
5. Total abundance (2,926 fish) was below the average abundance
from previous years of 4,602 fish (1,072-12,933 fish).
6. Quill back, golden redhorse, silver redhorse, small mouth bass,
northern hog sucker, and carp accounted for 80.6% of the total
biomass. Fewer carp were col lected In 1984 than In any
previous August collection. A 3-year decline of adult
shorthead redhorse at sampl ing stations was attributed to the
loss of a dominant year class, low water levels, and habitat
selection; however, 15 juveniles were collected this year.
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7. Spotfin shiner, striped shiner, bull head minnow, green
sunfish, small mouth bass, bl untnose minnow, golden redhorse,
and Iongear sunfish numerically made up 69% of all fish
caught.
8. Significant differences were found between stations for
blomass, but not abundance, of fishes collected by
electrofishing. No significantly different station means were
noted for seine collections.
9. Three-way analysis of variance revealed highly significant
differences between years and stations for both bimanass and
abundance of seine and electrofIshing collections for 1977-
1984. For seine and electrofishing, 1984 collections were
Intermediate to other years In both blomass and abundance.
10. The average proportion of fish recaptured within the 1984
sampling period was low (3.4%) in the Kankakee River with a
higher recapture rate (15%) noted for Horse Creek. Tagging
studies at the monitoring area In previous years also
indicated the transiency of fishes In the Kankakee River.
13
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Figure 3. Mean daily discharge (cfs) for the Kankakee River near Wilmington,
Illinois during July/August 1982-84 (courtesy USGS).
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Table 9. Three-way analysis of variance of the In (X + 1) abundance and
biomass of fish captured per unit of electrofishing effort for the Kankakee
River during August 1977-79, August 1981-83, and July/August 1984. Asterisks
denote significance at P < 0.05 (*1), P < 0.01 (*2), P < 0.0001 (*3).
Mean Squares
Source of Variation df Biomass Abundance
Year 6 1.4690*2 6.0258* 3
Station 9 3.7314* 3  3.3874* 3
Year vs. station 54 0.4560 0.3531*1
Replicate 3 0.6064 0.1076
Station vs. replicate 27 0.3479 0.1802
Velocity 1 0.0003 0.0210
Depth 1 0.6605 0.0078
Water temperature 1 0.4980 0.2917
Discharge 1 0.1999 1.2515*1
Mean gauge height 1 0.1169 1.0802*1
Delta gauge height 1 0.9488 1.5750* 2
Error 174 0.4878 0.2292
Model 105 1.0618* 3  1.0780* 3
N 280 280
Coefficient of
Determination (r 2 ) 0.57 0.74
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Table 11. Three-way analysis of variance of the In (X + 1) abundance and
biomass of fish captured per unit of seine effort for the Kankakee River during
August 1977-79, August 1981-83, and July/August 1984. Asterisks denote
significance at P < 0.01 (*1), P < 0.0001 (*2).
Mean Squares
Source of Variation df Biomass Abundance
Year 6 13.9958*2 16.4493*2
Station 9 5.1034*2  4.3371*2
Year vs. station 54 2.1779*1 2.0619*2
Replicate 3 1.1840 0.7996
Station vs. replicate 27 0.9097 0.8216
Velocity 1 0.2074 0.0689
Depth 1 0.3966 0.8991
Water temperature 1 0.1125 0.0310
Discharge 1 2.0308 0.7751
Mean gauge height 1 2.5436 1.3223
Delta gauge height 1 0.0060 0.2446
Error 174 1.2000 0.8217
Model 105 4.4676*2  4.6184*2
N 280 280
Coefficient of
Determination (r2 ) 0.69 0.77
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Table 13. Mean condition factor, K(TL), of all species of fishes
collected from the Kankakee River and Horse Creek in July/August 1984.
Species N K(TL) SD Range
Longnose gar
Gizzard shad
Grass pickerel
Northern pike
Carp
Silverjaw minnow
Hornyhead chub
Golden shiner
Pal Id shiner
Emerald shiner
Striped shiner
Red shiner
Rosyface shiner
Spotfin shiner
Sand shiner
Redfin shiner
Mimic shiner
Suckermouth minnow
Bluntnose minnow
Bul lhead minnow
Quill Iback
White sucker
Northern hogsucker
Bigmouth buffalo
Silver redhorse
River redhorse
Golden redhorse
Shorthead redhorse
Yellow bullhead
Channel catfish
Stonecat
Blackstripe topminnow
Brook silversides
Rock bass
Green sunfish
Orangespotted sunfish
Bluegill
Longear sunfish
Green x Bluegill sunfish
SmaI Imouth bass
Largemouth bass
White crappie
Johnny darter
Blackside darter
Walleye
Freshwater drum
1
43
12
12
17
1
8
4
49
3
278
1
157
417
95
6
3
15
217
240
106
2
33
1
38
5
205
16
1
3
10
4
42
67
230
30
39
204
1
225
21
12
29
1
1
1
0.11
1.06
0.68
0.58
1.39
0.75
0.91
0.83
0.71
0.66
0.75
0.89
0.58
0.85
0.78
0.76
0.75
0.88
0.78
0.73
1.19
1.04
1.23
1.40
1 .17
1.11
1.20
1.11
1 .69
1.03
1.05
0.77
0.42
2.18
2.10
1.85
2.03
2.11
2.57
1.37
1.33
1.22
0.74
0.70
0.98
1.69
0.29
0.19
0.03
0.22
0.27
0.12
0.05
0.08
0.08
0.07
0.12
0.09
0.03
0.05
0.08
0.13
0.15
0.10
0.01
0.39
--
0.25
0.07
0.16
0.08
--
0.34
0.18
0.03
0.05
0.49
0.54
0.50
0.46
0.54
0.15
0.33
0.11
0.10
--
0.55-1.51
0.49-1.02
0.53-0.62
1.12-1.86
0.62-1.55
0.71-0.97
0.59-0.83
0.56-0.72
0.21-1.08
0.26-0.88
0.20-1.51
0.55-0.99
0.73-0.81
0.71-0.81
0.73-1.09
0.32-1.05
0.31-1.22
0.99-1.46
1.03-1.05
0.37-3.12
0.64-2.36
1.01-1.20
0.83-2.48
0.96-1.28
0.82-1.42
0.80-1.40
0.73-0.81
0.28-0.58
0.95-4.26
1.17-5.69
1.19-3.22
1.22-3.13
0.30-3.70
0.74-2.14
0.62-2.28
1.07-1.46
0.49-0.88
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